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FROM: T, A. Bottomley

ABSTRACT

On January 21, 1969, a simulated lunar surface EVA
was held at MSC in order to evaluate time lines and procedures
planned for the G-1 Mission.

All major activities were demonstrated excepting
LM egress and ingress, and documented sample collection.

Observations noted in this memorandum relate to the
fidelity of the simulation, difficulties experienced by the
test subjects, and pertinent characteristics of locomotion
in pressurized suits.

'ne writer's greatest concern is that lack of
fidelity in simulation exercises will make it very difficult
to obtain good baseline data for planning lunar landing ex-
cursions. Accordingly, specific recommendations are made
to improve fidelity in the areas of lighting, equipment
configurations and equipment weights; and, to provide liquid
cooling for the test subjects.
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supect: Trip Report -- G-1 Mission Lunar pate:  February 10, 1969
Surface EVA Simulation - Case 320

FROM: T, A, Bottomley

MEMORANDUM FOR FILE

A simulation of the lunar surface activities planned
during the G=1 mission was held at MSC on January 21, 1969.

The purpose of the exercise was to evaluate the time
aind procedures for lunar saiple coiiectiovn and G-1 missiou

1ine
experiments (EASEP) deployment.

Attendees were from MSC, Bendix, NASA Headquarters,
and Bellcomm (H. W. Radin¥* and the writer).

Astronauts H. H. Schmitt and D. L. Lind were the test
subjects. They wore Apollo pressure sults and portable life
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in earth's ambient environment.

The following activities were accomplished during
the simulation:

a) Contingency sample collection.
b) TV camera deployment and still photography.

¢) EASEP deployment (solar wind, passive seismic experi-
ment and laser ranging reflector).

d) Erectable antenna deployment.
e) Preliminary sample collection.

Activities which were not attempted were:
a) LM egress and ingress

b) Removal of the MESA and EASEP packages from LM descent
stage stowage, and

¢) Documented sample collection.

¥ Refer to: Suited Simulation of Lunar Surface EVA -
Case 340. Trip Report by H.W. Radin dated January 31, 1969.
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The following comments cover observations which were
of special interest to the writer.

1. Simulation fidelity

a) The lunar surface was simulated by dark gray sand
which had been spaded to make a very uneven, loosely
compacted surface. Rocks, about fist-size, were dis-
tributed 7 to 10 feet apart. While the color and
roughness of the surface may have been appropriate,
the sand appeared moist and readily compacted into a
hard surface in the course of the exercise. High
level flood lighting completely eliminated all con-

trast and shadow effects,

b) Some of the lunar surface hardware used during the
simulation was obsolete in configuration (e.g. TV
camera). In addition, most of the equipment did not
satisfy either lunar weight or correct mass require-
ments. As a result, measures of energy expenditures,
mobility, and moment effects could not be even sub-
jectively assessed.

¢) Two experiments (passive seismic and laser rang-
ing) were transported and deployed in only six
minutes. However, this accomplishment was atypical.
The remaining activities were broken-up by extended
periods of standing time. Reasons for these inter-
ruptions included rest periods, discussions between
the working astronaut and support personnel, and
malfunctioning of the portable life support system.

2. Simulation Difficulties

a) The backpacks used during the simulation use
liquid alr for sult pressurization and gaseous cooling.
(Ligquid cooling is not provided.) Use of the ligquid
air results in frequent malfunctions due to valve
freezing. Lack of liquid cooling and malfunction
interruptions complicate the problem of obtaining

good baseline data on metabolic energy expenditures
and timelines.

b) Small details were dropped a number of times by
the test subject when experiments were being deployed.
In most cases the detalls were retaining clips or
rings which were not subsequently required. 1In all
cases, however, the crew member seemed unaware of
having dropped the various small parts. Provisions
should be made to ensure against loss of needed small
parts during lunar EVA operations.
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¢) The cords to the TV camera and erectable antenna
were extended through the area of maximum activity.
The crewmen had to exercise extra caution in stepplng
over them as they did not lay flat. In addition, it
was not established that the cords will be visible 1f
the EV visors are down. The question of cord deploy-
ment and color should be investigated further.

General Observations

a) Observations were made of locomotion rate and
standing time. Assuming that the astronauts made
subjective adjustments to maximize stability and mini-
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1) Stride lengths averaged about two feet and
did not exceed 30 inches.

2) Step rates averaged about 60 steps/min. and
did not exceed 80 steps/min.
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simulation time for the reasons previously men-
tioned in 1 (c) above.
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b) During the entire simulatlion exercise only one
crewman was "on stage" at any one time. There was no
attempt made to have one crewman assist or share the
load 1n accomplishing a discrete task objective.
Assistance and task sharing should be considered in
future evaluations.

RECOMMENDATIONS

1.

In summary, it is recommended that:

The fidelity of future simulations be improved, espe-

cially in the areas of lighting, equipment configuration

and

2.

equipment weight,

Alternate backpack designs be developed to reduce time

lost due to malfunctions and to provide liquid cooling
during simulatilons,

3.

Provision be made to ensure against the loss of small

parts on the lunar surface and to reduce interference
from deployed cords, and
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4. Lunar tasks be examined to determine where time
and energy can be saved by cooperative effort on the
part of the two EVA crewmen.
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2033-TAB-scs T. A. Bottomley
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